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Description [Omcanc ■3o6perefiK5i]: 

H306pCTCBHC OTBOOrrCH K pCMOHTW>-iI3O71HIW0HHbIM paOOTftM (PMP). a BUCSBO E OTOOo6aM BOCCTQBOBneHHH 

rcpMeTHMBocm aaxonoHHoro upocTpaucrea. 

H3BecrcH coooo6 BoocrauoancHMfi ncpMCTHxmocTH saionoBBOro npocrpaHCTBa nyTen coa^araiH 
roCbriwiHoro flaBn eaHH BHyrpa oocaAHoa kojidbhu no otboqicbmh> k aaxonooHOuy npocrpaBcroy 
(BornBTaaHc mHRocm btxm KspweaHMcu aapfwa). nponcxD^HT HaflyBaBHe occaAHoft Kanonnw h 
/iBKBHnaz^B aaaopa wexjjy kqjiohhoh h i(eueHnn>ai Kauneu |1J. 

HeAocraroi aaanora 3a*jnowaxrrcR a tow, to>, Bo-nepabo. co^ame kjCwtouhdix) A aBneHH* nyreu 

BarBCT ttBMH g HjqtOCTH BblSMBaCT poapymCHHC KCJJOHHbl HC TOJIbKO B HBTCpB&ne, D KOTOPOM B KCJnJtCDOM 

npocTpaacTBc hmcctch uqicht. bo h b mrrcpeanax, r^e neweirra arrr. 9xo onacao a*h b^jiocthocth 
oecaABoB KojiOBHw. Bo-Bropbix. B3pbffiaHHt 3ap*oja npt^eoc MajiOKOBTpojiapytMbaX tto uoacer nptmecTH r 
fiapymcHioo kohohhu h qeucRTHoro Raima. 

Han^ancc ojiksxhu a Bjoopcrcamo no TzxasnoaicA cymBOCTH hbohctch cbooo6 ycTpaaeMHH sagonoHHbix 



BcpcTOKoo nyrcM yBe/nrecBHH ABaueTpa KOJioBBbc 3a npc^enbi ynpyrwx Ac^opuaoHft b BBTepaanc ioqjihbbb 
P1, VBW nP«HHe flHAMcrpa kojiohhm npomaoAHT ayrtu nwpaamnecKoro ooancAcrasH Ha kqjiohhv aa 
ywCTme ■anirm^m 

HeflocraroB B3aecTHoro cnoco6a aamnoMarrcB a oanMnoa TpynpcMKocra paj5or 3a ctbt hk>6xdabmoctii 
□poMCBeMHH napKCTHoro ooopyHoaaHBH. Koropoe, kbk npaBBJio. He or/nmaeTCH bmcokob HaflemnocTbK). 

3aflana saBmonaercH d noBbaneeHB *&cxTm*xx™ peMOHTHO-BDOJMBBOHHwx pa6or b b cQBseam 
Tpy^03aTpaT. 

npcraBneHRaH r^ana fl ocT^flerca tcm, vro a cnocooc BoocraHOBneHHa rrpMrirpmocTH 3axonoHHoro 
npocrpaHCTBa nyreM yae/uiueHHH AHawcrpa kojiohhw a mrrcpBanc bsojihhbb AHaMrrp kojiohhw 
y^craiiniBaioT 3a cuer yBennxnffiaioiAeHcsi a ofrbeue npa TsepAeHBH BeaapbiaaaToa paspymaioineB cweca 
PHPC) |3l K0TopyK> 3axatxHBajoT a KonoBHy m coa fl aiOT moct b BHTepBajie loonm^H. n P B *n>* a KauecToe 
HPC HcnamvsyioT cuecb M3B6cTKOByio ajih ropHbix h oypoabix paooT (CHTB). 

ycncmBocTb peMoumo-BoanBisioBHixtx pa6or no BcnpaaneHHio ho^mcthmhocth ueweHTHoro Konbua hc 
npeawnnaer 60%. 3ro oo^BCBBercB Tew, hto apHueHHeMbie H30Jimnforonje uaTepaanw (b ochobhou 

n/MCBTBblH paCTBOp H paCTBOpM CMOJl) OOJiaflajOT OOBJHU BJ^OCTaTKOM - ycanpimocTtJO. 

Bj^onjecxx imamyimisjni catnanomw rcpMcnwHocm, aaxo/ioBBoro npoCTpaBCTaa croracacrcH 3xo 
iipcwcxQflHT nofl B03AeBCTBBCM Harpy3oii hh o6caflHy» KonoHHy a neMtBTHbril ismchk HanpHMep. 
ycTaao^ieHO, vro npa chhschbh A«ancHBH a caBaamae cdotbiocti, cnjcnneHBB qeuwnaoro ehmhh c 
KonoBHo* yucHwnacTCH, Bee bb^u nep^opatQm TOKxt npMBonfrr k yxyppuwm coctobbbb neunrrnot^o 

KQJIbHA. BtoKC BPCMB. 3**KHO«K VTO HenOCpeffCTBCHHO B BHTepaajiaX BCp^OpanKH CBCnJICHKC /R0BT*KT/ 

neMCHTHoro RBifflH c KQBOBBOR yjiy^macTCH. nocacHHHM <^kt ooWhhiot yac/nweBiieM cbjiw npraarHH 

KQJioHHW r neiteary b pesymyraTe ee xefopuzijfM. Uocjie onpeocoora o6ca«Bot kohohhw raaae, krk 

npaaHJio. HaamoAaercB HapymeHHc ee noaraKTa c neweBTOM. npa yww BaBOonbonie uapymeHBH KoaraKTa 

OTwweHw b BHTepaanax nnacroa c bbicokob npoHHnaeMocTtiio h KaaepHaM. B xmacrax c noAaemeHHofl 

T££ ^ ymcHHH KOHTWTa noc;ic onpcccoBBB Maine ace™ orvicMaioTCH a 3oae BOflOHe^TBHoro R oirraKxa 
/BHK/I1|. 

On^aii pacneraMH nponycxwyx) cn«»6fiocTb wia ooflomaeHHOH boah KOJiboesoro MHKpo3a3opa uexny 
oCcaAHoft KonoBBOB h npiOTTHWw Kauucu. 4>opMyBy flapcB-Beacoaxa mokho BanacaTb oieflyiomHM o6pa3ow 

Z Z / •*» * ~ t> onyrpcuHnfl BBaMeTp ne&<eHTBaro Konbna, m: d-BHeamnfl 

Q = CD -d ) / — ; ci> 

T 1,087*10 *N 

nMawerp oocaAaott xanoHHbr, u. p-ncpennaA AaBneHHH. na; X .Kos^asHHeHX rBApaBnB^ecfant 
ConpoTHBneHiiR: H-Anxma iniipoaaaopa, w; Q-pacxofl boaw. k^/cyx Dee^ew oO03BaneBHB CM1- « ; P/H « 
grad P, rne 6 - 3asop wexfly kojiohhoA b BeueHTHbiw sauHcy. M; grad P -rpaAHetrr AaB/ieHMsi. na/u. 

Tor*a ♦opuyna /]/ 6 W er Hwexb bba: y R . Ann onpeAeneaBB 

q = 46<n^6> / , < 2 > 

T 1*1,0B7»10~ 

R03<M>HHBeHTa rnnpaaraweciuix conpoTHRneHHfl hco6xoahmo BtTOn Rpfrrcpnft PcAncvit^ca 
■ ^ -»^/...n" B ^ r^e v - KBneMaTMnccaaH arcKOCTb aoAbi / iipM 70°C. v - 0.5» 10 6 v 2 /c). 
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npn Typ^yncHTHow pcamuc KOS^JSUfscur conpoTHBncaHH onpcAcJiHarr no 

*°P*O rjlc: „ 4 A * 3wawmcR hhcjiobwmh 3H8tichhwmh: y - 0.5* lO'V/c; d - 0,168 u; 5 - 0,1 uu 
2 = y 
r »• 

- 10' 4 m; grad P - 4* I0 6 na/M. 

Cwctcmh ypaERomfl /2-4/ panaercR uctoaom noflfopa. 

TaraM o6pa30M, Hcpca 3aocp 0.1 u npa rpawHCirrc ^aanoow 4 Mlla/u k mrrepBany ncjxJopainiB yoxcr 
nocrynaTt* oxano 22 m 3 BOfft* b cyru. 

nom>micHMc naaneaaa b o6ca«Hofl kohohhc ttpkbqaht a yBe/nrccmoo cc ffHawcrpa. Fqctctw noKasfajoaioT na 
cKont>K0 HyxBO noBbiCHTb Aaanante b Kanotme, urofitj e« BaemHHft pa^payc yucjttnotncji aa 0,1 mm jyxn 
aepcKpbmxn Maxpo3a3opa. 



OopMyna paflManhHbix ncpoccmcairil Hapyamofl ctchkh TpytSu no 3aAane H^mc hmcct /&/ 



r *_ P * . - u -KoaMaqaeHT nyaocoaa. M - 0.25; E -Mcwynb 

s ~~~ • r ♦ r <B> 



ynpyrocTH crora, E - 2,l.K> 3 MIIa; P, -onyrpcaHcc a^xchbc. MTla; P 2 

Mna; r , -BHyrpeEeiifl pa^ayc Tpyfkj, m; r 2 -bhcxhhhA pafliyc TpyfSu. u. r 2 «d/r. 



nycn, P, - Pai-P.^ ana P x *jm? m ^ 

me P«^ ■ iraObiixwHoe AanneHue b xonoHHe no cpaaHemoo c uupyxmxu ^aiinexraeu. 

Tor^a <fropMyna /5/ 6yner Bbir/i^en, 2 oraojia 

6 - i r^r*.. s i *z «> 



2 2 



c l-u>< r Z -rS npH 5 " l ° 4u: Pa " 20 MTla: r » " 0 075 u: r a - °-°84 w. 



* <8> 



ho6 2 r »r Zr 2 

X Z JL 

.«.-«♦ ««.!>■,« 2 • P-^ =33.7 Mna. 

P — « = 2 * 

2*0,070 •0,0*4 



2 

2 •0,075 
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Packer!* noKaobcsaiox. mto ccras Mcmjjy o6caABQfl kojiohkoh h ueMCHTHbtM KQTTbapu cymccrrByrr saaop 
dc/ihmhhoh 0.1 mm, to flocTaTOMHo o kohohhc coa/jaTt* flaa^cKHC 33,7 Mna h 3a3op oynrr ncpeapwT oa cier 
yBcmneHHa Buemucro «HaMeopa eojiohhu. Taxoc flann«me n 6onwnee moxeo coa^arb nyreM 

pa3McmcHHH B KononHc Mocra m HCB3p«>maToa paspymaiomefi cmccm /HPC/ h b wntwrni cmock 

H3B0CT&0BQB HJW POpHbDC M fcpOBMX pafioT /CMTE/ [6|. 

HPC npmtfflHioT, maaubM o6paaoM npn paopymcnHH nporoux xpymtHx MarepnanoB (cKantHbtc nopo«w), 
6ctohhmx m atneooOeroHHboc Banejina, xaMCHHhoc KJia^oK, ^ih jjp6btvu npHpo^paoro sauHfl. 

HPC name Bccro npcncTaB/iHxrr co6oft nopomKoo6pa3Hbtc ucropjoHBc h Kes3pbffloanacHbic MarcpKanbf. 
^amnnie c no^oa mcnoTOy» pcam^oo (pH-12). npn CMcxra&aHHH noponma HPC c BOAOft oopasyrrcn 
cycaaassH (pa6oiaH cMccb), Koropafl. 6ynyim oamtTan b mnyp. q;enaHm>ra a o6i>cktc, oaffi cagana ai 
paapymcBino, c toicmhcm BpcMeaa cxBaTUBacrcn, Teep^eer, o^BGBpeMeHBo yBejnrnn»acb b o^bcmc. 
yaciuPicHac o(5i>CMa - cneAcrfwe n^paTaqna komhohchtob, bxo^hhibx b exxrran HPC, cpimo^HT k 
pasBBTHK) b mnype x^nparanaoHHoro ^aanceHH (6onee 40 Mna). noA AcBctcbcm rawpaTaggOHHaro 
AaaneHHH b rtnt o6tatTa pasBBBaayrcn nanpnaeniui. npaDOAamac s cro p Aspy memuo f7|. 

npwiaraevbiii aioco<5 H30jiHuaa 3axanoHRopo npocTpaBcrea ocyn^ecTHnKKyr cneAyioinHM o6paooM. 

B CKBaMMHy cnycKajor KOJioHHy HKT c thrum pacMCTOM. hto6u HaxHaA kohch HaxoniuicR aa 10-20 m hhxc 
HHTcpoana ncp^wpauwM npoAyRTHBHoro imacra. BoaoymnaiOT qprpKyjinipno n npoMtraaioT cKBaxKRy boaoA. 
oxnajKACHHoft ao 0-10°C. 
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3aTBopwoT HPC Ha oofjfi c Teuneparypofi O-10°C. 

n P a (yrK P brr0M saTTpyCaoM npocrpaucTBe b HKT 3AKa*oiBarrr cycnen3ino HPC b ofrbeue, hco6xd«mmom jyw 
^anaTiHCTHH o<5caAHoa jtonoKHM b HHTcpea/ic 10-20 M. 

np^aanmaKyrcyciKBOTo HPC A o BwpaaoraaHH* cc ypoBHtd b HKT b 3aTpytSHOM npocrrpaHCToe. 

I ^ KWHHMaH>T mj «° nnytowu pacxxvjoaomK rams nep^pai^nmHbcx onxpcrafl a npn 
HeoOxtv^iuocTH npoubiaajor cmwmmy, dumub&h R36birotiHbift o6bcw HPC. 

noflraawaioT HKT Bbanc HHTcpBana neptJwpaDjra. repMenoHpyBT 3aTpy6Hoe npocrpaHCTBo ua epcua. 
Hcofixommoc ;yin pacnmpaniH h orocp^amn HPC. 

OcBaHBajoT csBaanay. 

npcmiymecTBou npeRJiaratMoro cnocofia hbjihctch to. hto nepenpuTBe KaHajiOB /yin nocrynnemH bo^w k 
HHTcpnany nep<j>opanHH npoocxoflirr hc 3a cwr raRpaaniraecKGra Boa^cflcTosiH Ha Kanoimy. a 3a curr 

C03AQKHH s o6caflHofl kohohbc MocTa K3 pacmapHioxqerocH WaTCpHaHflL 3TO, BO-nCpBbOC. CHHMaeT 

HcofaqmnocTb ycraHDBKH oaxcpa; Do-BTopbix. yweHbmaeT BpaasHue 3aTpaTU h& npoee^cBHe PHP. 
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Claims lOopuyxia H3o6peTCBM>i): 

1. Cnooo6 oocctqboivxchkh rcpMCTwrnocra 3aKonoHHon> npocTpancTBa ny-rew youm/aavi flnanerpa 
KonoHHbi b rorrepBane xxnfnjjm. orjureaiomHftcfl Teu, uto ^nauerp kojiohku yoeniraHBajOT aa wct 
yBtrmmasaiomcflcH b oOoflue ripn Tfiepnocra HeB3pbreuaToA pa3pyraaiomefl cucch (HPC), Koropyw 
3&KamiBaioT b KonoHHy. h ooo^airr uocr a KHTcpeanc ttzojunxfat 

2. Cnoco6 no n. I, orvniHajoii^iAcH tcm. *nx> b Kawccroc HPC ncnojiKiyicrr cuecs mBocrsOByio /yw roputtx n 
6ypoBbix pa6or (CHTB). 
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Drawlng(s) [lepreul: 



XapaicrepMCTMica HPC 



1. BoAocMeceBoe oTHoweHwe cycneH3Mw 

2. Pacxofl nopouiKa, tohh Ha 1 w o6i>eMa 

3. PacreKaeMOCTb no KOHycy A3HMW, cm 

4. FlnoTHOCTb cycneH3MM, r/CM 3 

5. 3arycreBaeM0CTb, npw TeMnepaType 20-25 rpaAycoB C mmh 

6. CqemneHwe KaMHfl c Tpy6oM ( Mfla 

7. ConpoTHBneHne ksmha cfewnbTpauMfl boaw, Mna 6o/iee 

8. flaa^eHMe ftp* pacmnpeHHn t Mfla 



Ta O/i h qa 



3HaMeHMe 



0,3-0.5 
1.8 
20,0-25,0 
1.8 
120,0 
5,0 
60,0 
fl0 45,Q 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [ 1 ]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 

The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here, 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. 

The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency — they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All types of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the- concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [1], 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; X is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 8; P/H = grad P, where 6 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C v = 0 5 
-10~V/c). 

In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10" 6 m 2 /c; d = 0 168 
m; 6 = 0.1 mm = 10" 4 m; grad P = 4 • 10" 6 Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. ' 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where p is Poinsot's factor; 
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H = 0.25; E is the elasticity module of the steel, E = 2.1. 10 5 MPa; P, is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; n is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, = P 2 + P cxccss or Pi-P 2 = P cxcess , 

Where P cxccss is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 8 = 10" 4 m; P 2 = 20 MPa; r, = 0.075 m; r 2 = 0.084 m 
[see original for formula] ? cxcess = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its. volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 

A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-10 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 -20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 

1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


0.3-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNII [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0 - 25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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